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ABSTRACT:

DISTRIBUTION:

Thl's report summarizes the quality assurance results
obtained for various samples analyzed during the course
of this project. The accuracy (recovery from spiked
samples) and precision (relative standard deviation
of replicate determinations) results are tabulated
herein. Although it would be difficult to summarize
the overall performance of the methods for all the
analytes, In general, the methods performed at the
recovery and precision levels established during
method validation.
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MEASUREMENT OF SELECTED CHEMICALS IN SOIL FROM THE DEAD CREEK SITE -
QUALITY ASSURANCE

INTRODUCTION

Following media reports and subsequent Illinois EPA concern about hazardous
chemicals at the Dead Creek site near Sauget, Illinois, personnel from Monsanto's
W. G. Krummrich Plant sampled several areas at the site. Samples were submitted
to Environmental Sciences for analyses for polychlorinated biphenyls, elemental
phosphorus, chlorinated benzenes, chlorinated phenols, phosphate esters, and
metals. During the various determinations, replicates and spiked samples were
analyzed to evaluate the performance of the method used for these particular
samples.

SUMMARY

This report summarizes the quality assurance results obtained for various samples
analyzed during the course of this project. The accuracy (recovery from spiked
samples) and precision (relative standard deviation of replicate determinations)
results are tabulated herein. Although it would be difficult to summarize the
overall performance of the methods for all the analytes, in general, the methods
performed at the recovery and precision levels established during method valida-
tion.
DETAILS

Analytical Methods
WCK 11110*2

The soil samples were analyzed for the various chemicals using established pro-
cedures or methods developed and va-Hdated for the chemicals of interest in
soil. The following list tabulates the methods which were used.

Analyte_______Method No._____Title

Polychlorinated
Biphenyls

Chlorinated
Benzenes

Chlorinated
Phenols

Elemental
Phosphorus (Pj

Phosphate
Esters

Metals

ES-80-M-28

ES-80-M-29

ES-80-M-30

ES-80-M-24

ES-80-M-5

Ref. 1, 2

Determination of Polychlorinated Biphenyls
in Soil and Sediment

Determination of Chlorinated Benzenes in
Soil and Sediment

Determination of Chlorinated Phenols in
Soil and Sediment

Determination of Elemental Phosphorus (PO
in Soil and Sediment

Determination of Group I Compounds in
Sediments . . .

Inductively Coupled Plasma (ICP) . . .
Method for Trace Element Analysis of
Water and Wastes

Arsenic Ref. 3 Methods for Chemical Analysis of Water and
Wastes • Arsenic
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All determinations were carried out in strict accordance with these methods,
except that the polychlorinated biphenyls, chlorinated benzenes and phosphate
esters were measured in extracts from acidified samples to facilitate determi-
nation of chlorinated phenols 1n the same extracts.

Results

The results for the determinations of the compounds of interest have been report
ed in Special Studies ES-80-SS-24, 25, and 26, Measurement of Selected Chemicals
in Soil from the Dead Creek Site . . . This Special Study is a compilation of
the quality assurance results for all three Special Studies.

Quality Assurance

The recovery and precision results for the determinations are tabulated in
Tables I-V. Each table contains the results for all quality assurance samples
for a specific group of compounds. Recovery results are reported as percent
recovery, calculated as

- „„„„„«..., _ Concentration (sample + spike)- average concentration% Recovery - ________________ _____ (sample)
Concentration (spike added)

Precision results are reported as percent relative standard deviation (RSD) for
replicate determinations.

The tables present the recovery and precision results in concentration ranges
(1-10 ppm to 10,000 - 100,000 ppm). The. entries are averages of all values
for all samples which had either recovery or precision evaluated in that range.
All values are for actual samples except the metals recovery results, which are
for spiked blank soil. In the recovery column, NE means Not Evaluated, i.e.,
no samples were spiked in that concentration range, and NO means Not Determinable,
i.e., the spiking level was too low (usually <50X) compared to the level actually
in the sample. In the precision columns, NE means Not Evaluated, I.e., no repli-
cates were analyzed which contained the analyte in that concentration range.

More detailed compilations of the accuracy and precision results can be found
in Reference 4.

REFERENCES

1. Methods for Chemical Analysis of Waters and Wastes, EPA-600/4-79-020,
page: Metals - 6, Section 4.1.3.

2. Federal Register, Vol. 44, No. 233, December 3, 1979.

3. Methods for Chemical Analysis of Water and Wastes, EPA-600/4-79-020,
Method 206 - Arsenic, pages: 206.2-1 to 206.5-2.

4. RGK NBP 1914831

MtK 1111043
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RECOVERY AND PRECISION

TABLE I. PCBs AND ELEMENTAL PHOSPHORUS (Pi,) IN DEAD CREEK SOIL SAMPLES

B

ANALYTE
LEVEL 1-10 ppm

% Rec % RSD
10-100 ppm

% Rec XRSD
100-1,000 ppm
1 Rec XRSD

1,000-10,000 ppm 10,000-100,000 ppm
% Rec XRSD XRec % RSD

PCB's (C12 to
C16 Homologs) ND NE 70X 17X 120X 18X 77X 58X NE OX

56X NE NE NE NE NE NE NE NE NE
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RECOVERY AND PRECISION

TABLE II. CHLOROBENZENES IN DEAD CREEK SOIL SAMPLES

\LEVEL
ANALYTE X

MONOCHLOROBENZENE

P-DICHLOROBENZENE

0-OICHLOROBENZENE

TRICHLOROBENZENES (3)

TETRACHLOROBENZENES (3)

PENTACHLOROBENZENE

HEXACHLOROBENZENE

NITROCHLOROBENZENES (0-

1-10
% Rec
105t

1201!

125X

96%

1101

140X

135X

,P-)125X

ppm
% RSD

NE

21*

16X

142

9X

12X

13X

37X

10-100
% Rec

11 OX

125*

120%

not
120%

120*

90X

1202

ppm
% RSD

NE

64X

NE

13X

NE

NE

NE

NE

100-1
X Rec

100X

120X

120X

120X

130X

140X

110X

120X

,000 ppm
X RSD

NE

NE

8X

NE

NE

NE

NE

26X
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RECOVERY AND PRECISION

TABLE III. CHLOROPHENOLS IN DEAD CREEK SOIL SAMPLES

ANALYTE
LEVEL 1-10 ppm

X Rec X RSO
10-100 ppm

% Rec % RSD
100-1,000 ppm

% Rec X RSD

0-CHLOROPHENOL

P-CHLOROPHENOL

2,4-DICHLOROPHENOL

PENTACHLOROPHENOL

19X

36X

66X

140X

34X

26X

47X .

46X

64X

16X

59X

401

NE

NE

NE

NE

58X

30X

50X

36X

NE

NE

NE

20X

TJ m
(U LSIto in oooen i

i
ro



ES-80-SS-27
Page 6

o
CO

o
LUcca.

8
Ulee.

CO

CO

oco

a
z
COcc
CO

CO§a.

o
CO

O t£
Oox*
0

1
0
§ <J

OJ
•OS

0E co
a.x

1 Uo a>
O OS

0
CO

K
cxx
oo

1
O 0

X

a
COae

a.
o
i•— o

c£-
X

Ul
Ul /_J /

jif
>-_li

Ul Ul X
^E SE VO

Ul Ul Ul
Z Z Z

X
CM Ul Ul
t- Z Z

fe4 Xo en
CM Ul r—

Ul Ul Ulz z z

X X Xo en o
f> i— CM

•

X Xui CM a>z «• co

X X Xvn o ors. CM CM
"

i i
>- >•z ui z ui ui
Ul 1— Ul K- (—

_i a. 1-1 a. z a.>- co a co ui co
t- O -JO Z O
ca a. K- a. •— a.
•— 3 (X
O 03 »-

ui ui ui uiz z z z

Ul Ul Ul Ulz z z z

Ul Ul Ul Ulz z z z

X
LO Xi— ui o ui
"- Z 0 Z

£>4
ui ui o ui
Z Z 0 Z

O X X
<— Ul CM VOr— z a» a»

Xr». ui ui ui«• z z z

X X X
O Ul O 00at z ho oo

_i
_J >- Z>- z uiz ui zui z a.x _j a- _ia . > - - • > -—• z O zo ui _i ui
_l Z >- Z
>- UJ Q. Ul ZUI CVUI
X»- •-•(- Ul»- -II-ui<c a «t z < >• <iz _iz a-z t;1
_j a. >- ew _i a. rj a.
>- CO UCO >- CO CO CO
ZO UIO 1— O .• O
h-X QZ =>Z >-Z
Ul CL O Q- CO O. 1 O.

1 CO 1 tj
CM •-> 1- 0

Ulz

Ulz

Ul
2=

^4
VOa>

Ulz

X

^4
CO

X«*
00

_J>-
Ul
^^a.^Ha
—I Ul££ui zz o.
O. CO

s^Szo.
i

Ulz

Ulz

Ulz

^4
ao
CO

Ulz

X«o

^^
^w
CM

X
CM
VO

_l>-z
Ulzo.
i^><o
_J Ul>• I—
uiz
10-a. co
-JO

1£
u

WCK 1111047

'EPVCEERO COPPEJVEIL/PCB ATTORNEY WORK PRODUCT / ATTORNEY CLIENT PRIVILEGE



RECOVERY AND PRECISION

TABLE V. METALS IN DEAD CREEK SOIL SAMPLES

§ \v l^ll
> ~ ANALYTE \
1 SILVER
n ALUMINUM
2 - BARIUM
5 BERYLLIUM
a . BORON
g CALCIUM

CADMIUM
| COBALT
i CHROMIUM
* COPPER
1 IRON
,0 MAGNESIUM
| MANGANESE
q MOLYBDENUM
\ SODIUM
§ NICKEL

1 LEAD

3 PHOSPHORUS $
Q ANTIMONY ^
g SILICON £

TIN o
"J *̂

§ STRONTIUM °*
jn TITANIUM
fi VANADIUM

ZINC
ARSENIC (By AA)

1-10 ppm
-TRec 1 RSIT
NE
ND
ND
981
01
ND
891
511
271
01
ND
ND
ND
531
ND
01
01

ND
01
ND
881
811
ND
ND
ND
NE

NE
NE
NE
NE
NE
NE
5.21
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE

1-100 ppm
— X RR rilSO~

NE
ND
ND
981
651
ND
971
1151
1091
1431
ND
NO
ND
831
ND
1081
1651
ND
271
NO
851
1051
991
ND
1391
NE

461
NE
NE
NE
191
NE
211
6.51
201
661
NE
NE
131
111
NE
141
211
NE
2.91
NE
5.61
3.31
301
131
341
NE

100-1,000 ppm
—% 'Reef 1 RSD—

NE
ND
891
941
811
ND
961
971
911
901
ND
ND
ND
831
ND
911
931
ND
271
01
961
941
301
1201
871
NE

NE
NE
371
NE
31

NE
NE
5.11
6.41
NE
NE
NE
101
NE
111
131
NE
101
131
491
5.41
6.51
1.31
111
NE
NE

1000-10,000 ppm
—— !~RTc 1 RSD ~

NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE

NE
6.51
01
NE
NE
8.31
NE
NE
NE
NE
NE
7.81
NE
NE
NE
4.51
6.51
171
NE
NE
NE
NE
NE
NE
8.91
NE

10,000-100,000 ppm
1 Rec I RSD
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE

NE
NE
NE
NE "
NE
7.51
NE
NE
NE
111
8.11
NE
NE
NE
NE
NE
NE
7.91
NE
NE
NE

NE £
NE
NE
161
NE

ISJ•-J
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